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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the degree of 
freedom of a design when refrigerant pipes are arranged, 
by a method wherein a refrigerant branching pipe to 
which the refrigerant pipes are connected is made 
smaller in the case where the refrigerant pipes are 
different in their diameters, in a multi-type air 
conditioner in which many indoor units are connected to 
an outdoor unit. 

SOLUTION: Diametrally different multistage parts 41a, 
41b, 41c, 42a, 42b, 42c, 43a, 43b, 43c to which 
refrigerant pipes having different diameters according to 
respective capacities of an outdoor unit and indoor units 
can be connected are formed at diametrally different 
pipe joint portions 41, 42, 43 of a refrigerant branching 
pipe main body 44 which connects refrigerant subpipes 

extending from the indoor units to a refrigerant main :V p r 
pipe extending from the outdoor unit. ^V-^X y^k, 
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CLAIMS 



[Claim(s)] 

[Claim 1] An outdoor unit and more numbers than the number of said outdoor units of indoor 
units are provided. Main coolant piping of the pair which is the air conditioner of multi-form 
which was parallel for refrigerant piping and connected the refrigerant possible [ circulation ] to 
said outdoor unit, and arranged [ to / from said outdoor unit / near the indoor unit ] each indoor 
unit, The air conditioner characterized by forming the different diameter multistage section which 
can connect refrigerant piping of a different path corresponding to the capacity of an outdoor 
unit and an indoor unit to the different diameter piping connection which connects subrefrigerant 
piping of an indoor unit. 

[Claim 2] The air conditioner according to claim 1 characterized by forming the different 
diameter multistage section in the both ends of a different diameter piping connection. 
[Claim 3] The air conditioner according to claim 1 or 2 characterized by forming the smooth 
taper section over the different diameter multistage section in the inside of a different diameter 
piping connection. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner which was equipped with 
many numbers of indoor units rather than the number of outdoor units to the outdoor unit and 
which is called the so-called multi-form. 
[0002] 

[Description of the Prior Art] As a conventional air conditioner, it is shown, for example in JP.7- 
280376.A. 

[0003] Hereafter, said conventional air conditioner is explained, referring to a drawing. Drawing 5 
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and drawing 6 are refrigerant branch pipes which rtave the different diameter piping connection 
of the conventional air conditioner. 

[0004] In drawing 5 , it is the subrefrigerant piping end connection to which 51 is prolonged to a 
main coolant piping end connection, and 52-55 prolong to each indoor unit. Moreover, in drawing 
6 , they are a main coolant piping end connection and the subrefrigerant piping end connection 
to which 61 is prolonged to 62 and 63 prolong to each indoor unit. 

[0005] The conventional air conditioner constituted as mentioned above is explained. Main 
coolant piping (not shown) prolonged from the outdoor unit is connected to the subrefrigerant 
piping end connections 52-55 near the indoor unit through the main coolant piping end 
connection 51. Since a line size changes according to the capacity of an outdoor unit at this 
time, when the path of main coolant piping suits path voluminousness 51a in the main coolant 
piping end connection 51, it can connect as it is, but when it does not suit path voluminousness 
51a, all of path voluminousness 51a are cut and small diameter part 51b is connected according 
to the path of main coolant piping. Moreover, although it connects using the subrefrigerant piping 
end connections 52-55, when small diameter parts 52a, 53a, 54a, and 55a do not suit 
subrefrigerant piping (not shown) of an indoor unit to each indoor unit according to the capacity 
of an indoor unit in this case, the small diameter part which a path does not suit will be cut to it, 
and it will connect with it using path voluminousness 52b, and 53b, 54b or 55b. 
[0006] Moreover, the same is said of the case of the branch pipe shown in drawing 6 , and when 
the line size of main coolant piping suits small diameter part 61a in the main coolant piping end 
connection 61, it can connect as it is, but when it does not suit small diameter part 61a, all of 
small diameter part 61a are cut, and it connects by path voluminousness 61b according to the 
path of main coolant piping. Moreover, although it connects using the subrefrigerant piping end 
connections 62 and 63, according to the capacity of an indoor unit, all the small diameter parts 
62a and 63a will be cut to each indoor unit also in this case, and it will connect with it by path 
voluminousness 62b and 63b. 
[0007] 

[Problem(s) to be Solved by the Invention] In such a refrigerant branch pipe however, for 
different diameter piping connection The cutting part which has the need dimension T1 for 
cutting, the expansion processing part which has the dimension T2 for processing required for 
expansion processing, Since the tool insertion part which has lower limit T3 for the tool for 
cutting to enter, and the bending part which has dimension T four for processing required for 
bending are required, It is also the cause of these parts being the cause which enlarges the 
dimension of the whole refrigerant branch pipe, and reducing the design degree of freedom at the 
time of refrigerant piping installation, as a result reducing the workability at the time of piping 
installation. 

[0008] This invention solves said conventional technical problem, can make small the 
configuration of the refrigerant branch pipe of an air conditioner, raises the design degree of 
freedom at the time of refrigerant piping installation, and sets the increase in efficiency of 
installation as the 1st purpose. 

[0009] Moreover, in addition to said 1 st purpose, it sets it as the 2nd purpose to diversify the 
combination at the time of different diameter piping connection. 

[0010] Moreover, it sets it as the 3rd purpose to reduce the said 1st and 2nd turbulent flow 

generating in the different diameter piping connection circles in eye in addition. 

[0011] 

[Means for Solving the Problem] In order to attain said 1st purpose, the air conditioner of this 
invention prepares the different diameter multistage section in a different diameter piping 
connection, and is taken as the configuration which shortens the overall length of a refrigerant 
branch pipe. 

[0012] Moreover, in order to attain said 2nd purpose, the different diameter multistage section is 
prepared in the both sides of a different diameter piping connection, and it considers as the 
configuration which can connect different diameter piping by the different diameter piping 
connection independent. 

[0013] Moreover, in order to attain said 3rd purpose, the taper section over the different 
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diameter multistage section is formed in the interior of a different diameter piping connection, 
and passage is graduated, and in case a refrigerant flows, it considers as the configuration which 
cannot be easily influenced by the configuration. 
[0014] 

[Embodiment of the Invention] Although this invention can make the gestalt of operation the 
configuration indicated to each claim, in order to make the operation easy, a configuration and an 
operation are described below. 

[0015] Invention of this invention according to claim 1 by making into the variant multistage 
section the different diameter piping connection for connecting an indoor unit to main coolant 
piping arranged from the outdoor unit of an air conditioner from needs, such as expansion at the 
time of pipe processing, and pipe shrinking processing It is characterized by making the volume 
of a refrigerant branch pipe small, the design degree of freedom at the time of refrigerant piping 
installation is raised, a piping cutting activity is abolished, and it has an operation of increasing 
the efficiency of installation of refrigerant piping. 

[0016] Moreover, invention according to claim 2 has an operation that it can respond to the 
versatility at the time of piping connection by the different diameter piping connection 
independent by forming the different diameter multistage section in the both ends of a different 
diameter piping connection. 

[001 7] Moreover, invention according to claim 3 forms and graduates the taper section ranging 
over the different diameter multistage section inside a different diameter piping connection, in 
case a refrigerant flows, it is characterized by considering as the configuration which cannot be 
easily influenced by the configuration, and it has the operation of the reduction of resistance 
which the refrigerant in a different diameter piping connection receives. 
[0018] Hereafter, the gestalt of operation of this invention is explained using drawing 4 from 
drawing 1 . 

(Gestalt 1 of operation) Drawing 1 shows the refrigerant piping schematic diagram of the air 
conditioner in the gestalt 1 of operation of this invention, and connects two or more sets of the 
indoor units B, C, and D arranged indoors respectively at one set [ of an outdoor unit ] A. The 
main coolant piping 21 and 22 arranged from outdoor unit A is connected to the subrefrigerant 
piping 23-28 by the side of indoor units B and C and D through the refrigerant branch pipes 31- 
36 in order near the indoor units B, C, and D. 

[0019] Drawing 2 (a) is the side elevation of the refrigerant branch pipes 31-36 used above. 41 is 
the different diameter piping connection connected to the main coolant piping 21 or 22, and 
shows the cutting-into-half side cross section of the different diameter piping connection 41 
which formed the different diameter multistage sections 41a, 41b, and 41c in drawing 2 (b). 
Therefore, since it does not have a configuration at the time of connecting different diameter 
piping like before but has the different diameter multistage sections 41a, 41b, and 41c, the 
diameter of connection is chosen according to a line size, and it can connect. 42 and 43 are 
different diameter piping connections connected to main coolant piping after an indoor unit or 
branching, and have the same composition as the different diameter piping connection 41. 44 is a 
body of a refrigerant branch pipe. Therefore, there are the different diameter multistage sections 
41a-41c, 42a-42c, and 43a-43c in each different diameter piping connections 41, 42, and 43, and 
it can connect corresponding to the main coolant piping 21 or 22 and the subrefrigerant piping 
23-28 from which a path differs. 

[0020] As explained above, since it does not have a configuration for not needing cutting of a 
piping connection like before, and cutting according to the size of the capacity of outdoor and 
indoor each unit, the complete product and overall length of a refrigerant branch pipe can be 
made small, a design degree of freedom will increase, and improvement in working efficiency can 
be aimed at. 

[0021] In addition, also in the case of many branching [ as shown in drawing 5 ], it is applied 
although the gestalt 1 of this operation shows the case of dichotomy. 

[0022] (Gestalt 2 of operation) Drawing 3 shows the different diameter piping connection 45 of 
the refrigerant branch pipe of the air conditioner in the gestalt 2 of operation of this invention, 
and the different diameter multistage sections 45a, 45b, and 45c are constituted by the both 
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sides of the different diameter piping connection 45. 

[0023] Not to mention connecting according to the path of refrigerant piping by the above 
configuration, it can connect without not cutting according to the aperture of refrigerant piping 
like before, and using new components, communalization of components can be attained, and a 
design degree of freedom will increase further. 

[0024] (Gestalt 3 of operation) Drawing 4 shows the different diameter piping connection 46 of 
the refrigerant branch pipe of the air conditioner in the gestalt 3 of operation of this invention, 
processes the interior of the different diameter multistage sections 46a, 46b, and 46c in the 
shape of a cone, and forms the taper section 47 ranging over the different diameter multistage 
section. Thereby, within the different diameter piping connection 46, it is canceled that a level 
difference is made by the difference in a line size. 

[0025] Effect by the configuration can be made hard to be influenced, in case flow of the 
refrigerant produced in the different diameter piping connection 46 in case a refrigerant branch 
pipe is connected is smoothed and a refrigerant flows by the taper section 47 explained above. 
[0026] 

[Effect of the Invention] Since it considered as the configuration which the different diameter 
multistage section is prepared [ configuration ] in a different diameter piping connection, and 
shortens the overall length of the body of a refrigerant branch pipe according to invention 
according to claim 1 in order to attain the 1st purpose as explained above, the configuration of 
refrigerant piping of an air conditioner can be made small, the design degree of freedom at the 
time of refrigerant piping installation is raised, and the increase in efficiency of installation can be 
attained. 

[0027] Moreover, since according to invention according to claim 2 it considered as the 
configuration which prepares the different diameter multistage section in the both sides of a 
different diameter piping connection, and can connect different diameter piping by the different 
diameter piping connection independent in order to attain the 2nd purpose, the combination at 
the time of different diameter piping connection can be diversified, and it becomes that piping 
connection is possible, without following cutting processing at the time of a piping activity. 
[0028] Moreover, it can be made hard to receive the effect by the configuration, in case a 
refrigerant flows since according to invention according to claim 3 it has the operation of the 
reduction of resistance which is characterized by considering as the configuration which cannot 
be easily influenced by the configuration, and the refrigerant in a different diameter piping 
connection receives in case the interior of a different diameter piping connection is graduated 
and a refrigerant flows, in order to attain the 3rd purpose. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The refrigerant piping schematic diagram of the air conditioner in the gestalt 1 of 
operation of this invention 
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[Drawing 2] (a) The side elevation of the body of a refrigerant branch pipe of the air conditioner 
in the gestalt 1 of this operation 

(b) The cutting-into-half sectional side elevation of the different diameter piping connection of 
the body of a refrigerant branch pipe of the air conditioner in the gestalt 1 of this operation 
[Drawing 3] The cutting-into-half sectional side elevation of the different diameter piping 
connection of the refrigerant branch pipe of the air conditioner in the gestalt 2 of operation of 
this invention 

[Drawing 4] The cutting-into-half sectional side elevation of the different diameter piping 
connection of the refrigerant branch pipe of the air conditioner in the gestalt 3 of operation of 
this invention 

[Drawing 5] The important section side elevation of the refrigerant branch pipe which has the 
different diameter piping connection of the conventional air conditioner 

[Drawing 6] The important section side elevation of the refrigerant branch pipe which has the 

different diameter piping connection of other conventional air conditioners 

[Description of Notations] 

21 22 Main coolant piping 

23, 24, 25, 26, 27, 28 Subrefrigerant piping 

31, 32, 33, 34, 35, 36 Refrigerant branch pipe 

41, 42, 43, 45, 46 Different diameter piping connection 

41a, 41b, 41c, 42a, 42b, 42c, 45a, 45b, 45c, 46a, 46b, 46c Different diameter multistage section 
44 Body of Refrigerant Branch Pipe 
47 Taper Section 
A Outdoor unit 
B, C, D Indoor unit 
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